SUMMARY Lactase, sucrase, and alkaline phosphatase activities were measured in 833 peroral small intestinal biopsies from 373 patients with coeliac disease. Enzyme activities decreased with increasing degrees of mucosal damage. Enzyme activities in mucosae of patients with coeliac disease in remission were lower than in control groups matched for age, sex, and site of biopsy. Enzyme activities were measured in 81 patients when the mucosa was severely damaged and later when considerable improvement had occurred. Lactase activity remained low in 13% of patients under the age of 18 and in 33% of those over 18 years. Sucrase activity usually improved with histological recovery, but alkaline phosphatase activity tended to remain depressed in patients in whom lactase activity failed to improve.
Activities of small intestinal brush border enzymes such as lactase, sucrase, and alkaline phosphatase are reduced in patients with untreated coeliac disease but recover again during remission. '-6 It has been suggested that the measurement of such enzymes may be used as a quantitative index of improvement of the small intestinal mucosa. The rates of recovery of the aforementioned enzymes vary: sucrase activity recovers more rapidly than lactase, which may remain severely depressed for many years especially in older patients.4 We have previously described the influence of age, sex, and site of intestinal biopsy on enzyme activity in control subjects.' This paper investigates the importance of these factors in a large group of patients with coeliac disease with due regard to the histological state of the intestinal mucosa. We also present an analysis of data from 81 patients where mucosal enzyme activity was examined in severely damaged mucosae and subsequently when the mucosae had improved considerably with the withdrawal of gluten from the diet.
Material and methods
A total of 833 small intestinal biopsies were studied in 373 coeliac patients (218 female, 155 male) over 10 years. In all cases coeliac disease was diagnosed Accepted for publication 28 September 1983 on the basis of severe small bowel mucosal damage with histological or clinical improvement, or both, on a gluten free diet. Patients' ages instances the distribution of results is not Gaussian but is positively skewed. in isolation was found. The degree of change in alkaline phosphatase activity was less than for either of the disaccharidases. The mean duration on a gluten free diet for these 18 patients was 4-4 years compared with 3-7 years for the remaining patients (not significant). The major histocompatibility antigen B8 was present in 75-5% and 76-5% respectively of those with and without improvement in lactase activity when the small bowel mucosa improved histologically. 
Discussion
This study of small intestinal brush border enzyme activity in a large number of patients with coeliac disease illustrates the advantages and some disadvantages of using these enzymes as quantitative assessments of mucosal damage in coeliac disease. As expected enzyme activities were lowest in patients with severe mucosal damage and highest in those with normal mucosae. Patients with grade 2 biopsies showed intermediate values. Although lactase is the most sensitive indicator of mucosal damage, its activity in patients with coeliac disease in remission was less than in controls and it remained very low in a significant number of patients despite good morphological improvement in the mucosa. The importance of persistently low lactase activities in patients with coeliac disease in remission is unclear. It is not related to the duration of treatment with a gluten free diet or to the presence of the HLA-B8 antigen. It may indicate incomplete regeneration of the mucosa, especially in adults, but it is unlikely to be due to a specific defect in lactase as alkaline phosphatase activity remained low in parallel with lactase in most of these patients.
Sucrase activity is the best indicator of mucosal response to a gluten free diet. It increased significantly in most patients including the majority of those whose lactase activities remained depressed. The extent of change in alkaline phosphatase activity with progressive damage to the mucosa is less than for the two disaccharidases, but it has the advantage that its activity in mucosae in remission approximates the closest to the activity found in control populations.
The influence of age, sex, and site of biopsy on enzyme activities was much less important than in control subjects. In general, for biopsies taken from the distal duodenum or proximal jejunum the histological grade of the biopsy is the single most important influence on enzyme activities. There are, however, some pitfalls in interpreting enzyme activities in patients with coeliac disease owing to the persistence of low lactase and alkaline phosphatase activities in some patients after the mucosa has improved histologically. In addition, the wide range of values found for enzyme activities within the various subgroups tends to limit the value of these measurements in individual patients.
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